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DQGSRWHQWLDOLWLHV)XUWKHUWKHVWUXFWXUHRIWKH8(,XQGHUOLQHVWKHLPSRUWDQWUROHRIXWLOLWLHVDQGWKHLUHIIHFWV7KLVVWXG\UHSUHVHQWV
DQLPSRUWDQWRFFDVLRQIRUDSSO\LQJWKHPHWDEROLVPDSSURDFKWRDZHOONQRZQWHUULWRULDOFRQWH[WDQGFRPSDUHVHYHUDOWHUULWRULHVDW
RQFH
,QWURGXFWLRQ
5HFHQW(XURSHDQSURJUDPVORRNDWFLWLHVDQGXUEDQDUHDVDVDUHVRXUFHWRZDUGVVRFLDODQGWHUULWRULDOFRKHVLRQDQG
VXVWDLQDELOLW\$W WKHVDPHWLPHDFLW\FRXOGEHVHHQDVDQHYHUHQGLQJGHYRXULQJRUJDQLVP LQ WHUPVRIVRLO UDZ
PDWHULDOVDQGHQHUJ\ WKDWSURGXFHSURGXFWV VHUYLFHVZHOIDUHHWFDVDVVHVVHGE\ WKH IRXQGLQJFRQFHSWVRIXUEDQ
PHWDEROLVPGHYHORSHGLQ¶¶>@$PHWDEROLFDQDO\VLVRIWKHXUEDQHQYLURQPHQWFRXOGKHOSSODQQHUVDQG
PDQDJHUVWRLPSURYHUHVRXUFHXVHLQFLWLHVWRUHGXFHHQYLURQPHQWDOGHJUDGDWLRQWRLGHQWLI\HQYLURQPHQWDOLPSDFWV
RIHQHUJ\PDWHULDODQGZDVWHIORZVDQGWRLVRODWHSUREOHPDWLFDUHDVLQQHHGRIDWWHQWLRQ6HYHUDOVWXGLHVDSSOLHGWKH
FRQFHSWRIXUEDQPHWDEROLVPWRXUEDQSODQQLQJDQGGHVLJQDVUHSRUWHGLQ>@EXWWKHUHDUHVWLOOVRPHLVVXHVWREH
DGGUHVVHG7KHXUEDQPHWDEROLVPDSSURDFKFRXOGKLJKOLJKWVRPHLQHIILFLHQFLHVVXFKDVWKHSUHVHQFHRIOLQHDUIORZV
WKDWFRXOGEHPDGHPRUHFLUFXODU>@+RZHYHUDOVRGXHWRWKHGLIILFXOWLHVWRREWDLQGHWDLOHGGDWDYHU\IHZVWXGLHV
KDYHWULHGWRPDNHWKHDQDO\VLVDWRROWRSODQDFKDQJHLQWKHPHWDEROLVPRIWKHXUEDQHQYLURQPHQW>@
)XUWKHU WR XQGHUVWDQG WKH HIILFLHQF\ RI XUEDQ PHWDEROLVP D FRPSDULVRQ DPRQJ VLPLODU FLWLHV VKRXOG EH
DFFRPSOLVKHG+RZHYHUWKHUHDUHVWLOOIHZFURVVVHFWLRQDOVWXGLHVRIPXOWLSOHFLWLHV>@
&LWLHV DUH FRPPRQO\ FRQVLGHUHG DV RXW RI HTXLOLEULXPRSHQ FRPSOH[ V\VWHPV FKDUDFWHUL]HG E\ D KLJK OHYHO RI
LQWHUQDORUJDQL]DWLRQ>@,QWKLVDSSURDFKWKHGHILQLWLRQRIWKHFRUUHFWERXQGDU\LVIXQGDPHQWDOEXWGLIILFXOWEHFDXVH
RIWHQGDWDDUHDYDLODEOHRQO\ZLWKLQWKHDGPLQLVWUDWLYHERXQGDULHVPXQLFLSDOLWLHVSURYLQFHVUHJLRQVZKLOHWKHXUEDQ
RUJDQLVPFRXOGEHVPDOOHURUODUJHU
,WVKRXOGDOVREHQRWHGWKDWDFLW\LVQRWDVLPSOHELRORJLFDORUJDQLVPRUWKHUPRG\QDPLFV\VWHPEXWWKHUHVRXUFHV
DUHXVHGWRSURGXFHPRUH³KXPDQRSSRUWXQLWLHV´>@DQGWKLVVKRXOGEHWDNHQLQWRDFFRXQWLQWKHDSSOLFDWLRQRID
PHWDEROLF DSSURDFK 7KHUHIRUH LW FRXOG EH LQWHUHVWLQJ WR PRYH WRZDUGV PRUH LQWHUGLVFLSOLQDU\ PRGHOV RI XUEDQ
PHWDEROLVP>@WKDWFRQVLGHUQRWRQO\WKHPDWHULDOIORZVEXWDOVRWKHOLYHDELOLW\DQGWKHVRFLDODVSHFWVRIWKHXUEDQ
RUJDQLVP
7KHUHVHDUFKKHUHSUHVHQWHGWU\WRLQYHVWLJDWHVRPHRIWKHVHLVVXHVVWDUWLQJIURPWKHDQDO\VLVFDUULHGRXWLQWKH
IUDPHZRUNRIWKHLQWHUGLVFLSOLQDU\SURMHFW³3RVWPHWURSROLWDQWHUULWRULHV´7KHSURMHFWZDVDLPHGWRH[SORUHWKHQHZ
XUEDQIRUPVRIFRQWHPSRUDU\,WDO\WRVWXG\WKHHPHUJHQFHRIQHZ³XUEDQTXHVWLRQV´DQGWRUHIOHFWXSRQWKHFDSDFLWLHV
RIWKHVHSRVWPHWURSROLWDQWHUULWRULHVDQGXUEDQIRUPDWLRQVWRFRSHLQQRYDWLYHO\DQGDSSURSULDWHO\ZLWKWKHFKDOOHQJHV
SURGXFHGE\RFFXUULQJWUDQVIRUPDWLRQV
7KHREMHFWLYHVRIWKHUHVHDUFKKHUHSUHVHQWHGDUH
x WRDQDO\VHWKHPDLQORFDOLQSXWDQGRXWSXWIORZVIRUHDFKPXQLFLSDOLW\LQWRWDOLQWKHVTXDUHRI0LODQ
x WRDGDSWDQGDSSO\DPHWDEROLFPRGHODEOHWRHYDOXDWHDV\QWKHWLFXUEDQHIILFLHQF\LQGH[8(,
x WR SURYLGH UHVXOWV HDV\ WR UHDG E\ SODQQHUV DQG GHFLVLRQ PDNHUV WKURXJK WKH XVH RI FOXVWHULQJ DQG
JHRJUDSKLFUHSUHVHQWDWLRQ
0DWHULDOVDQGPHWKRG
7KHDXWKRUVSUHVHQWDQDQDO\VLVDLPHGDWXQGHUVWDQGLQJWKHPHWDEROLFSURILOHDWDUHJLRQDOVFDOHDQGKRZWKHZKROH
XUEDQ UHJLRQVKRZV LQWHUHVWLQJEHKDYLRXUV LQ WHUPVRISURGXFWLRQDQGFRQVXPSWLRQRIHQHUJ\DQGUHVRXUFHV7KLV
ZRXOGDOORZIUDPLQJ WKHVXVWDLQDELOLW\ LVVXHZLWKLQDQHZWUDQVFDODUDSSURDFKDQG LGHQWLI\LQJQHZFKDOOHQJHV IRU
SROLFLHV$WWKHVDPHWLPHH[SORULQJIOX[HVRIHQHUJ\DQGUHVRXUFHVLWLVSRVVLEOHWRIRFXVJHRJUDSKLHVWKDWJRZHOO
EH\RQGWUDGLWLRQDOPHWURSROLWDQDQGFLW\ERXQGDULHVOLQNLQJORFDODQGJOREDOQHWZRUNV


(88UEDQ$JHQGDKWWSHFHXURSDHXUHJLRQDOBSROLF\HQSROLF\WKHPHVXUEDQGHYHORSPHQWDJHQGD
³3RVWPHWURSROLWDQWHUULWRULHVDVHPHUJHQWIRUPVRIXUEDQVSDFHFRSLQJZLWKVXVWDLQDELOLW\KDELWDELOLW\DQGJRYHUQDQFH´ZZZSRVWPHWURSROLLW
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2.1. Boundary 
7KH UHVHDUFK SURMHFW KDV DVVXPHG FRQVWLWXWLYHO\ WKDW LQVWLWXWLRQDO ERXQGDULHV FDQQRW EH FRQVLGHUHG DV UHOHYDQW
DQDO\WLFDOXQLWVWKHUHIRUHDQRYHOUHVHDUFKXQLWDVTXDUHRIîNPLQHYHU\XUEDQDUHDDQDO\VHGZDVGHILQHG
7KLV FKRLFH SHUPLWWHG WR JR ZHOO EH\RQG WKH ERXQGDULHV RI WKH PDLQ ,WDOLDQ FLWLHV FURVVLQJ DOVR WKH SURYLQFLDO
ERXQGDULHVDQGJRLQJEH\RQGDQ\SUHGHILQHGGHILQLWLRQRIIXQFWLRQDOXUEDQDUHD,QSDUWLFXODUDPRQJWKHVTXDUHV
LQYHVWLJDWHGLQWKHUHVHDUFKDURXQGWKHVHYHQFLWLHVRI7XULQ0LODQ9HQLFH)ORUHQFH5RPH1DSOHV3DOHUPRDQG
DURXQGWKHWZRORZGHQVHDUHDVRI6RXWK6LFLO\DQG1RUWK6DUGLQLDWKHSUHVHQWZRUNFRQFHUQVWKHVTXDUHRI0LODQ
LQQRUWKHUQ,WDO\)LJXUH
7DEOH3DUDPHWHUVDGRSWHGLQWKHDSSOLFDWLRQRIWKHPHWDEROLFPRGHO
1DPH 'HVFULSWLRQ 8QLW ,QSXWV 2XWSXWV 3URGXFWV
(Q7UDQV HQHUJ\IRUWUDQVSRUWDWLRQ 0:K\LQK [  
&27UDQV &2SURGXFHGE\WUDQVSRUWDWLRQ W\LQK  [ 
12[7UDQV 12[SURGXFHGE\WUDQVSRUWDWLRQ NJ\LQK  [ 
307UDQV 30SURGXFHGE\WUDQVSRUWDWLRQ NJ\LQK  [ 
3UR]7UDQV 3UHF2]SURGXFHGE\WUDQVSRUWDWLRQ NJ\LQK  [ 
*UHHQ0RY *UHHQPRYHPHQWVKDUH    [
.P&RY<HDU NPFRYHUHGLQD\HDU NP\YHKHT   [
0RE,QGH[ 0RELOLW\LQGH[    [
8UE'HQV 8UEDQGHQVLW\ LQKNP [  
+HDW5HV (QHUJ\FRQVXPSWLRQIRUKHDWLQJ5(6 N:KP.G\ [  
:DU%XLOG :DWHUFRQVXPSWLRQIRUEXLOGLQJV PLQK\ [  
(OHFW5HV 7RWDOHOHFWULFLW\FRQVXPSWLRQ5(6 N:KP\ [  
5QZ(Q6KDUH 5HQHZDEOHHQHUJ\VKDUH  [  
)UDJ,QGH[ )UDJPHQWDWLRQ,QGH[  [  
0XQLF:DVWH 0XQLFLSDOZDVWH
O G
NJLQKG  [ 
30+HDW 30SURGXFHGIRUKHDWLQJ PJP.G\  [ 
&2+HDW &2SURGXFHGIRUKHDWLQJ JP.G\  [ 
12[+HDW 12[SURGXFHGIRUKHDWLQJ PJP.G\  [ 
&2(OHFW &2SURGXFHGIRUHOHFWULFLW\ NJP\  [ 
&2:DVWH &2SURGXFHGIRUZDVWH NJP\  [ 
&2:VW:WU &2ZDVWHZDWHU NJP\  [ 
(6& (FRV\VWHPVHUYHUFDSDFLW\±(6&    [
:DVWH5HF6KDUH :DVWHUHF\FOLQJVKDUH    [
*'3 *'3 ¼LQK   [
1XP-RE 1XPEHURIMRESRVLWLRQV    [
9XOQ,QGH[ 9XOQHUDELOLW\,QGH[    [
(Q,QW(FRQ (QHUJ\LQWHQVLW\RIHFRQRP\ 72(¼   [
2.2. Available databases 
7KH VTXDUH RI0LODQ LV PRVWO\ LQFOXGHG LQ WKH DGPLQLVWUDWLYH ERXQGDU\ RI /RPEDUG\ 5HJLRQ ,Q WKH QDWLRQDO
IUDPHZRUN/RPEDUG\H[FHOVLQWHUPVRIGDWDEDVHDYDLODELOLW\,QIDFWPDQ\LQWHUHVWLQJGDWDDUHDYDLODEOHIRUHDFK
PXQLFLSDOLW\ DERXW HQHUJ\ DQG HQYLURQPHQWDO LVVXHV LH 6LUHQD ,QHPDU 7KHVH GDWDVHWV ZHUH DGRSWHG IRU WKH


KWWSVLUHQDHQHUJLDORPEDUGLDHX
KWWSZZZLQHPDUHX
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FRQVWUXFWLRQRIWKHPHWDEROLFPRGHOWRJHWKHUZLWKRWKHUVWDWLVWLFVDYDLODEOHIRUHDFKPXQLFLSDOLW\RI,WDO\GDWDIURP
,VWDWFHQVXVRI\HDU:KHQQHFHVVDU\RWKHUVRXUFHVVXFKDV(XURVWDWWHFKQLFDOOLWHUDWXUHGDWDSURYLGHGE\
UHJLRQDO WHFKQLFDO RIILFHVDQG RWKHU LQIRUPDWLRQ HODERUDWHG LQ WKH IUDPHZRUN RI WKH UHVHDUFK ³3RVWPHWURSROLWDQ
WHUULWRULHV´ZHUHWDNHQLQWRDFFRXQWIRUWKHGHYHORSPHQWRIWKHPHWDEROLFPRGHO
2.3. Structure of the model 
7KHSUHVHQWZRUNLVDLPHGDWGHILQLQJDQXUEDQHIILFLHQF\LQGH[8(,WDNLQJLQWRDFFRXQWWKHUHODWLRQVKLSVDPRQJ
XUEDQ VWUXFWXUH HQHUJ\ FRQVXPSWLRQ HPLVVLRQV RI SROOXWDQWV DQG GHSOHWLRQ RI UHVRXUFHV $FFRUGLQJ WR >@ WKH
SHUIRUPDQFHRIWKHXUEDQV\VWHPLVHYDOXDWHGVSOLWWLQJLWLQGHILQHGVXEV\VWHPVDERXWPRELOLW\DQGWUDQVSRUWDWLRQEXLOW
HQYLURQPHQWVRFLRHFRQRP\7KHUHSUHVHQWDWLRQWKURXJKKLHUDUFKLFDOO\RUJDQL]HGV\VWHPRIYDULDEOHVDQGWKHLUIX]]\
HYDOXDWLRQVXVLQJDFDVFDGHRI7DNDJL6XJHQRPRGHOV>@SHUPLWVWKHHYDOXDWLRQRIWKHHIILFLHQF\RIWKHVHVXEV\VWHPV
DQGWKHILQDOHYDOXDWLRQRIWKHZKROHV\VWHP
7KHEHQFKPDUNVRIHDFKSDUDPHWHUDGRSWHGLQWKHIX]]\HYDOXDWLRQZHUHFDOFXODWHGLQWHUPVRISHUFHQWLOHVEDVHG
RQWKHYDOXHVDVVXPHGE\HDFKSDUDPHWHUVFRQVLGHULQJWKHEHKDYLRXUVRIDOOWKHFRQVLGHUHGPXQLFLSDOLWLHV$WWKH
HQGWKHV\QWKHWLF8(,ZDVHYDOXDWHG7KLVLQGH[LVDEOHWRJUDVSWKHLQWHUGLVFLSOLQDU\DSSURDFKRIWKHUHVHDUFKDQGWR
VXSSRUWSROLF\PDNHUVSXEOLFXWLOLWLHVXUEDQGHVLJQHUVDQGRWKHUVWDNHKROGHUVLQGHILQLQJVWUDWHJLHVIRULPSURYLQJWKH
SHUIRUPDQFHRIWKHGLIIHUHQWXUEDQDUHDVORRNLQJDWWKHLUIHDWXUHVZHDNQHVVHVDQGSRWHQWLDOLWLHV

)LJ6FKHPHRIWKHHYDOXDWLRQRIWKH8(,WKHVRFLRHFRQRP\VXEV\VWHPZDVHYDOXDWHGLQDVLPSOLILHGZD\DFFRUGLQJWR>@
5HVXOWVDQGGLVFXVVLRQ
7KHSUHVHQWZRUNIRFXVRQWKHPHWKRGRORJLFDODSSURDFKDQGRQWKHW\SHVRIDFKLHYDEOHUHVXOWVUDWKHUWKDQRQWKH
FRPPHQWVWRWKHRXWFRPHVRIWKHHODERUDWLRQVDQGUHODWLYHJHRJUDSKLFUHSUHVHQWDWLRQIRUWKHVSHFLILFFDVHVWXG\
'DWDDVVXPSWLRQVDQGUHVXOWVUHSRUWHGLQ7DEOHDQG)LJXUHZDVUHFRUGHGIRUHDFKPXQLFLSDOLW\5HVXOWVFDQEH
FROOHFWHGLQDWDEXODUIRUPLQRUGHUWRFDUU\RXWVWDWLVWLFHYDOXDWLRQVEXWSDUDPHWHUVHIILFLHQFLHVDQG8(,FDQEHDOVR
UHSUHVHQWHGE\*,6DVUHSRUWHGLQ)LJXUH


KWWSZZZLVWDWLW
KWWSHFHXURSDHX
KWWSZZZDUSDORPEDUGLDLWKWWSZZZLOVSDLW
%HVW SHUFHQWLOHPHGLXP SHUFHQWLOHZRUVW SHUFHQWLOHLIWKHVPDOOHULVWKHEHWWHULH*'3EHVW SHUFHQWLOHPHGLXP 
SHUFHQWLOHZRUVW SHUFHQWLOHLIWKHJUHDWHULVWKHEHWWHULHIRVVLOHQHUJ\FRQVXPSWLRQ
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
)LJ8(,YDOXHVIRUHDFKPXQLFLSDOLW\UHSUHVHQWHGE\*,6LQDQRUPDOL]HGVFDOHIURPZRUVWWREHVW
7KH*,6UHSUHVHQWDWLRQSHUPLWVDUDSLGFRUUHODWLRQWRNQRZQORFDOSHFXOLDULWLHVPRUSKRORJ\SUHYDOHQWHFRQRPLF
DFWLYLW\ KLVWRU\ DQG WUDGLWLRQ UHFHQW VLJQLILFDQW PRGLILFDWLRQV IHDWXUHV HWF WKDW FDQ EH UDUHO\ EH JUDVSHG E\ D
PDWKHPDWLFPRGHO)XUWKHULWLVSRVVLEOHWRLQGLYLGXDWHZHHNDUHDVRUSHUIRUPDQWDUHDVLQRUGHUWREHWWHULQYHVWLJDWH
WKHLUIHDWXUHVDQGWRRULHQWORFDOSROLFLHV7KLVFDQEHHDVLO\DFFRPSOLVKHGGXHWRWKH*,6UHSUHVHQWDWLRQRIDOOWKH
SDUDPHWHUV DQG RI WKH WKUHH HIILFLHQFLHV )XUWKHU VHQVLWLYLW\ DQDO\VLV DQG VLPXODWLRQ RI VFHQDULRV FDQ EH HDVLO\
DFFRPSOLVKHGYDU\LQJWKHEHQFKPDUNVDQGWKHOHYHOVRILPSRUWDQFHRIWKHSDUDPHWHUVFRQVLGHUHGE\WKHPRGHO
,QDGGLWLRQDQDXWRPDWL]HGFOXVWHULQJSURFHGXUHZDVLPSOHPHQWHGLQRUGHUWRLQGLYLGXDWHJURXSVRIPXQLFLSDOLW\
ZLWKKRPRJHQRXVHIILFLHQFLHVXVLQJD.PHDQVDOJRULWKP>@7KLVDOJRULWKPFRQYHUJHV WRDJRRGVROXWLRQQRW
QHFHVVDULO\WKHRSWLPXPJLYHQDQXPEHURIFOXVWHUVN7KHDOJRULWKPRXWSXWLVFRQVWLWXWHGE\NFOXVWHUVHDFKRI
WKHPGHILQHGE\WKHFHQWURLGRIWKHNVXEVHWVRIWKHZKROHVHWYDOXHGLVWULEXWLRQRIFKRVHQYDULDEOHV
)RUH[DPSOHFOXVWHULQJZDVLPSOHPHQWHGWDNLQJLQWRDFFRXQWWKHFRUUHODWLRQEHWZHHQ8(,DQG*URVV'RPHVWLF
3URGXFW*'3)LJXUHDQGEHWZHHQ8(,DQGXUEDQGHQVLW\7KHVHWZRSDUDPHWHUVZHUHVHOHFWHGLQRUGHUWRH[SORUH
WKHVHQVLWLYLW\RIWKHPRGHOWRWKHPDLQHFRQRPLFYDULDEOHDQGWRYHULI\WKHFRUUHODWLRQEHWZHHQXUEDQGHQVLW\DQG
XUEDQHIILFLHQF\
7KHUHVXOWVRIWKHFOXVWHULQJDUHWKHQUHSUHVHQWHGE\*,6LQRUGHUWRHDVLO\LGHQWLI\KRPRJHQRXVDUHDV)RUH[DPSOH
)LJXUH$UHSRUWVWKHPDSRIWKHFOXVWHULQJUHSRUWHGLQ)LJXUHFRQVLGHULQJLQWKHPHWDEROLFPRGHOXUEDQGHQVLW\
DVWKHUDWLREHWZHHQQXPEHURILQKDELWDQWVDQGWKHEXLOWVXUIDFHRIWKHPXQLFLSDOLW\:KLOH)LJXUH%UHSRUWVWKH
VDPHUHVXOWFRQVLGHULQJWKHXUEDQGHQVLW\DVWKHUDWLREHWZHHQQXPEHURILQKDELWDQWVDQGWKHWRWDOEXLOWDQGQDWXUDO
VXUIDFHRIWKHPXQLFLSDOLW\
)LQDOO\LQRUGHUWRLQYHVWLJDWHWKHFDSDELOLW\RIWKHPRGHOLQWKHIUDPHZRUNRIDGLIIHUHQWDSSURDFKIRFXVHGRQO\
RQHQHUJ\DQGHQYLURQPHQWLVVXHVDQHZVHQVLWLYLW\DQDO\VLVZDVFDUULHGRXWDVUHSRUWHGLQ)LJXUHZKHUHWKHVRFLR
HFRQRP\VXEV\VWHPLVQHJOHFWHGLHLWVOHYHORILPSRUWDQFHLVQXOO7KLVRSWLRQDWWHPSWVWRJLYHDQDQVZHUWRWKH
VNHSWLFLVPRIXUEDQSODQQHUVUHJDUGWKHGHYHORSPHQWRIDPRGHODEOHWRWDNHLQWRDFFRXQWXUEDQFRPSOH[LW\DQGXUEDQ
SHRSOHEHKDYLRU7KHDWWHPSWGHPRQVWUDWHVWKHSRVVLELOLW\WRIRFXVWKHDWWHQWLRQRIWKHH[SHUWVRQO\RQVHOHFWHGHQHUJ\
DQGPDWWHUIORZV
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
)LJ([DPSOHRIFOXVWHULQJ8(,DQG*'3QRUPDOL]HGIURPZRUVWWREHVW$FFRUGLQJWRWKHDVVXPSWLRQVRIWKHUHVHDUFKUHG
FRUUHVSRQGVWRZRUVW\HOORZWRPLGGOHJUHHQWRJRRGDQGEOXHWREHVWSHUIRUPDQFHVUHVSHFWLYHO\

$ %

)LJ0DSRIFOXVWHULQJ5HVXOWVRIWKHVHQVLWLYLW\DQDO\VLVLQUHODWLRQWRGLIIHUHQWGHILQLWLRQRIXUEDQGHQVLW\
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
)LJ([DPSOHRIFOXVWHULQJ5HVXOWVRIWKHVHQVLWLYLW\DQDO\VLVZKHUHWKHVRFLRHFRQRP\VXEV\VWHPLVQHJOHFWHG
&RQFOXVLRQV
,Q RUGHU WR HYDOXDWH XUEDQ HIILFLHQF\ E\ D PHWDEROLF DSSURDFK D V\QWKHWLF WUDQVGLVFLSOLQDU\ WUDQVSDUHQW
FXVWRPL]DEOHDQGKXPDQIULHQGO\LQGH[ZDVHODERUDWHGDQGWHVWHG
7KHGLPHQVLRQRIWKHWHUULWRU\WKHDYDLODELOLW\RIPXQLFLSDOGDWDDQGWKHSRVVLELOLW\WRXSGDWHDQGFXVWRPL]HUHVXOWV
UHSUHVHQWLPSRUWDQWVWUHQJWKVRIWKHUHVHDUFK8QOLNHRWKHUNLQGRIDSSOLFDWLRQVWKLVDSSURDFKSHUPLWWHGDJHRJUDSKLF
UHSUHVHQWDWLRQRIWKHUHVXOWV7KLVQRYHOW\LVWKHUHVXOWRIWKHFRRSHUDWLRQDPRQJWKHPXOWLWDVNLQJDQGPXOWLGLVFLSOLQDU\
ZRUNLQJJURXS7KHFOXVWHULQJRIUHVXOWVDQG WKHVHQVLWLYLW\DQDO\VLV UHSUHVHQW LPSRUWDQWPHWKRGVIRUUHSUHVHQWLQJ
FRPSOH[SKHQRPHQDWDUJHWVDQGVFHQDULRV
'XHWRODFNVRIGDWDWKHDSSOLFDWLRQRIWKHPRGHOGLGQRWSHUPLWDGLDFKURQLFUHSUHVHQWDWLRQEXWRQO\DVQDSVKRW
GDWHGEDFNWR\HDUDQGIXWXUHVFHQDULRV2WKHUFULWLFDOLWLHVRIWKHPRGHOUHJDUG
x WKHGLIILFXOW\WRJUDVSXUEDQG\QDPLFV
x WKHVHQVLWLYLW\RIWKHUHVXOWVLQUHODWLRQWRSDUDPHWHUVOHYHOVRILPSRUWDQFHDQGEHQFKPDUNVLVVXHVPXFK
GHEDWHGLQWKHZRUNLQJJURXSEXWQRWUHSRUWHGLQWKHSUHVHQWSDSHU
x WKHQHHGRIH[SHUWLVHDQGVNLOOVLQWKHZRUNLQJJURXS
x WKH QHHG RI D JHQHUDO DJUHHPHQW DERXW WKH DLPV DQG WKH HIIHFWV RI WKH SROLFLHV DPRQJ WKH LQYROYHG
VWDNHKROGHUV
'HVSLWHRIWKHVHFULWLFDOLWLHVWKLVZRUNUHSUHVHQWVDQLPSRUWDQWDWWHPSWLQDGRSWLQJPHWDEROLFDQDO\VLVDVDPHWKRG
IRU VXSSRUWLQJ GHFLVLRQ DQG GHILQLQJ SROLFLHV WRZDUGV PRUH VXVWDLQDEOH XUEDQ DUHDV LH WKH QHZ DGPLQLVWUDWLYH
ERXQGDU\FDOOHGPHWURSROLVLQ,WDO\7KHDXWKRUVKRSHWKDWWKHZRUNFDQUHSUHVHQWDQLPSRUWDQWFRQWULEXWLRQLQRUGHU
WR YHULI\ WKH FDSDELOLW\ RIPHWDEROLF DQDO\VLV WR GHVFULEH WKH IXQFWLRQDOLW\ RI D WHUULWRU\ DQG WR GHILQH QHZXUEDQ
ERXQGDULHV
7KH RYHUDOO VWUXFWXUH RI WKH PRGHO WKH GHILQLWLRQ RI WKH VXEV\VWHPV WKH VHW RI WKH SDUDPHWHUV WKH DGRSWHG
EHQFKPDUNVDQGWKHOHYHOVRILPSRUWDQFHVKRXOGEHEHWWHUYHULILHGDQGFDOLEUDWHGDVIXUWKHUGHYHORSPHQWVWRZDUGV
VLPLODUDSSOLFDWLRQVLQRWKHURUVLPLODUFRQWH[WV
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